With the significant improvement of human civilization there is a spur in the urban, rural and industrial development, which has a profound effect on the surrounding natural environment.
Introduction
Nature provides us a platform with wide variety of micro-organisms which has exceptional potentials for producing useful enzymes with huge commercial viability. The enzyme pectinase has marvelous significance in industrial sector (Dayanand and Patil 2003) with increased relevance to commercial production of pulp & paper (Viikari et al. 2001 ) secondly food & juice processing (Kashyap et al. 2003) . Pectinases are heterogenous group of corelated enzymes which can hydrolyze mostly the pectic substances mainly found in plants.
There has been validated proof of pectinolytic enzymes in micro-organisms and higher plants (Jayani et al. 2005 ). Cell wall extension & plant tissue softening during maturing is often enabled in plants by the help of these enzymes (Ward and Young 1989; Anguilar and Huirton 1990 ). In addition, this glyco-proteinaceous biomolecule maintains ecological balance through decomposition of plant wastes and recycling them. Plant pathogenicity is one of the major manifestations of pectinolytic enzymes (Singh et al. 1999) . As an analysis of the world's enzyme market, it was noticed that more than 40% of the world's market share for enzymes were pre-occupied by myco-hydrolytic enzymes and those enzymes are enriching the various industrial processes and technologies (Archer and Peberdy 1997) . Microbial pectinases accounts to more than 25% of sales of global food enzymes. Predominantly commercial preparation of pectinase has been reported from fungal species such as in textile industry for enabling degumming of fiber crops and also the alkaline pectinases have usage in producing high quality papers, extraction of oils, waste water treatment & fermenting tea or coffee (Solbak et al. 2005 ). Because of their efficacy, pectinases are one of the most important enzymes for usage in industrial sector. Nearly 10% of the total enzyme manufacturing is production of pectinase (Pedrolli et al. 2009 ). In this competent world, the utilities of fungal enzymes are increasing day by day hence a herculean research work was taken up to perform sequence of events right from isolation, enumeration, identification and screening of innate fungal species to deep dive and analyze the hydrolytic efficiency of fungus for imminent prospective applications across the globe.
Materials and methods

Chemicals and media
The chemicals and media used in the present research work were entirely of analytical grade and microbiological grade and were procured from SRL Pvt. Limited, Hi-Media Limited, Merck India Limited and Sigma Chemicals Co. (USA).
Selection of study site and soil sample collection
Bhubaneswar is the capital city of Odisha, India. It is located in the eastern coastal plains and south-west of the Mahanadi River, which constitutes the northern boundary of it.
Experimental fields (5 x 5 m) selected for soil sampling includes soils rich with decomposed fruits and vegetables from 5 different zones of Bhubaneswar such as Unit-IV (Central Bhubaneswar Zone), Chandrasekharpur (Northern Bhubaneswar Zone), Tomando (Southern fringes), Jaydev vihar (Western Bhubaneswar) and Old town area. After site selection, the particular area was scraped out in order to get rid of soil debris and diminutive plants.
Aseptically about 1 Kg of soil samples were collected from each study site for soil analysis and microbial analysis. All the collected soil samples were immediately brought to laboratory and stored in refrigerator at 4 °C for further use.
Edaphic properties of soil samples
Physical parameters of soil such as soil texture, electrical conductivity, water holding capacity and pH were examined. Some chemical parameters of soil like organic carbon, total nitrogen, total phosphorus and total potassium were also evaluated.
Isolation of microorganisms
The native fungal populations were isolated from soil samples rich with decomposed fruits and vegetables by serial dilution and spread plate method (Mehta et al. 2013) . One gram of soil samples from each collection site were pooled and homogenized in sterile distilled water and 10-fold serial dilutions were prepared. 0.1 ml of dilution was spreaded on Potato dextrose agar medium plate amended with cefixime (50 mg/100 ml) and pH values adjusted to 5.6 ± 0.2. The culture plates were incubated under sterile conditions at 30 ± 1 °C for 7 days. The mixed cultures were sub cultured in order to get pure cultures. The fungal isolates thus obtained were stored in refrigerator at 4 °C until further use.
Screening of isolates for pectinase production
The fungal isolates were screened for biosynthesis of pectinase. This was carried out by 
In Silico Molecular phylogenetics analysis
Prior to phylogenetic analysis the sequence (KX928754) was opened in BioEdit (Hall et al. 1999 ) for analysis of genetic features. It has a molecular weight of 182987.00 Daltons with more G+C content (57.74%) than A+T (42.26%) content. Then the sequence was queried in NCBI BLASTn for fetching of highly similar sequences with megablast algorithm. About 50 similar sequences were selected from the result for construction of a distance based phylogenetic tree using Neighbor Joining (NJ) (Saitou et al. 1987 ) method with maximum sequence difference of 0.75. A circular layout of the tree was generated and sorted by number of children.
RESULTS
Edaphic properties of soil sample
The strata of surface soil can be contemplated as an eventful pocket that stores a wide array of soil dwelling microorganisms and catalyzes all essential microbial processes. The physical and chemical properties of 5 different soil samples obtained from different zones of Bhubaneswar were analyzed. The soil from Chandrasekharpur area was having alkaline pH value i.e. 8.30 followed by Old town (7.47) and slightly acidic in Unit-IV area i.e. 5.98. The organic carbon content was highest in soil of Tomando area i.e. 0.95% and least in Chandrasekharpur area (0.34%). The water holding capacity was almost same in soil of Chandrasekharpur and Jaydev vihar area but highest in Old town area ( 
Isolation of fungal isolates
For obtaining the desired microbe from the soil samples of different areas adjacent to Bhubaneswar, serial dilution and spread plating isolation techniques were used.
Subsequently, the fungal isolates were sub cultured into their respective growth media until pure cultures were isolated (Fig 1) . A total of 354 fungal cultures were obtained from soil samples rich with decomposed fruits & vegetables of 5 different areas of Bhubaneswar.
Highest numbers of fungi were isolated from Unit-IV area (13 x 10 8 CFU/g) followed by
Tomando area (5 x 10 8 CFU/g), Chandrasekharpur area (4 x 10 8 CFU/g) and least fungal isolates were obtained from Old Town area (2 x 10 8 CFU/g), Jaydev vihar area (3 x 10 8 CFU/g). 
Screening of isolates for pectinase production
The fungal cultures obtained from soil samples of 5 different localities of Bhubaneswar were screened for the ability to biosynthesize extracellular pectinase. About 15 fungal isolates were competent enough to biosynthesize extracellular pectinase (Fig 2) . Among those isolates, the genus Aspergillus was the predominant one. The maximum zone of clearance was observed in fungal isolate PDI 8 Aspergillus niger (Table 2, Fig 3) followed by PDI 13
Aspergillus parvisclerotigenus. As a lot of exploration on pectinase production by Aspergillus niger has already been accomplished so the subordinate strain PDI 13 Aspergillus parvisclerotigenus was thus selected for further studies. This strain can be a prospective candidate for the economic production of high-valued products using different fermentation techniques. 
Identification of pectinase positive fungal isolates
The selected fungal isolates were identified as per Alexopoulos and Mims (1979) and Watanabe (2002) based on their macro and microscopic characteristics and the protocol developed by Sethi et al. (2013) . In all the five different soil samples, the genus Aspergillus was the predominant one. A total of 15 fungal isolates exhibited positive receptivity for extracellular pectinase biosynthesis (Fig 3) . Out of which 11 fungal isolates represented the efficacious genus Aspergillus ( Table 3 , Fig 4) 
In Silico Molecular phylogenetics analysis
From the phylogenetic analysis of the designed NJ tree shown in Fig. 5 it was evident that the input Query_16931 is identical (100%) with sequence KX928754 which is the same sequence being deposited by the authors in NCBI GenBank on 30-SEP-2016. Again out of the fifty sequences including the Query_16931 none of the sequences were left for the construction of NJ tree. This may be due to selection of Max. Seq. Difference value = 0.75 which indicates the maximum allowed fraction of mismatched bases in the aligned region of any pair of sequences is less than 0.75. The immediate neighbors of KX928754 were KP278179 and HQ285580 categorized as Aspergillus oryzae. Among fifty sequences we were happy to find KC964101, a 1135 bp long linear DNA categorized as Aspergillus parvisclerotigenus. The multiple sequence alignment of the query and four described sequences is shown in Fig. 6 . In this research work, the total fungal isolates from different soil samples were screened for extracellular biosynthesis of pectinase. Only 15 fungal isolates were ear-marked as the pectinase producers, hence subjected for morphological identification tentatively. The genus
Aspergillus was the predominant one among all (Table 4) with Aspergillus niger and Aspergillus parvisclerotigenus. As a lot of exploration on pectinase production by Aspergillus niger has already been accomplished but exploiting the propitious isolate Aspergillus parvisclerotigenus for pectinase biosynthesis has not been reported so far. The computational analysis citing selection of true homologues of this potential strain through database similarity search, their multiple sequence alignment and subsequent phylogeny prediction also suggested that it was identical (98.50%) to a reported strain of Aspergillus parvisclerotigenus KC964101 (Adjovi et al. 2014) in GenBank. The alignment of these potential strains and two other homologues strains shown in Fig.7 also suggests the conservation of nucleotides among the strains with same genetic and subsequent physical expression characteristics.
Hence this strain can be a prospective candidate for the economic production of high-valued products by amalgamation of different fermentation techniques and genetic engineering approaches which not only can lower down the processing cost related to enzyme biosynthesis but also could ramp up its novel industrial applications. Stupendous analogous work (Reddy and Sreeramulu 2012; Anisha et al. 2013) has been done around the globe for validating the high utility usage of the genus Aspergillus in generation of pectinolytic enzymes.
Conclusion
The immacular contribution of Aspergilli to this stupendous society paves the way for an inevitable concrete conclusion that they are exquisitely marvelous in comparison to other enzyme producers. In addition to that they have excellent value-added capabilities to biosynthesize heterologous protein (Dalboge 1997) . Therefore, this breadth & depth of research work will enunciate a path breaking innovation in finding ways of genetic manipulation for strain improvement of isolates. Aspergilli with manipulation have brilliant properties for enhancing sustainability of human society as they can degrade plant biomass & diverse industrial wastes which will reduce environmental pollution.
